For an eco-epidemiological purpose concerning environmental factors associated with Lyme borreliosis in France, Ixodes s.l. ticks were collected in the city of Lyon and its outskirts. The study area was divided in three ecological parts: urban core, suburban and periurban areas. Free stages of ticks were collected by using the flagging method; parasitic stages were picked up on domestic cat. Two species were discovered: Ixodes ricinus (Linné, 1758), free and parasitic stages; Ixodes hexagonus (Leach, 1815), parasitic stages. Ixodes ricinus is more frequent as one goes from the very center of the city to the peripheral areas, where it colonizes natural as well as semi-natural and even some artificialized forests. Ixodes hexagonus, missing from town centet, was collected in the suburban atea but it was mainly found in the petiurban area. Epidemiological incidence of these findings is emphasized.
Thus, in France, the effect of urbanization upon the epidemiology of the disease has never been considered. At first sight, this effect is of less importance because Ixodes ricinus (Linné, 1758) , which is the main french vector of Borrelia burgdorferi, s.l., is almost exclusively found in forests, where this tick attaches to people and causes human infection.
However, the presence of this tick species in Lyon outskirts (Gilot & Pautou, 1982) and the occurrence of Lyme disease in natural areas surrounding the city and in the near country (Monts du Lyonnais, Dombes... Pichot et al, 1994) led us to look for Ixodes ricinus inside the built-up area and to study the influence of urbanization over the disease distribution.
MATERIAL AND METHOD
T his study was performed in the Urban Community of Lyon, covering 48.395 ha (see position of Lyon: Fig. 1 ).
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ZONING
We were satisfied with an extensive zoning, in order to have a general idea of the question.
For that purpose, the following characteristics were noticed: structure and density of buildings (individual houses or blocks of flats) ; nature and extent of the area between the buildings (private or public gardens, parks, forests, agricultural areas). These criteria led us to divide the study area in three ecological parts ( Fig. 2 
DISCUSSION
Ixodes ricinus was found in the three « urban » zones. Free stages of this species were undoubtedly identified in town. For one year to the other, no Ixodes ricinus was detected in a same site. This fact shows that this tick population is an unsettled one (referring to the definition of settled tick populations elaborated by Cotty et al., 1986) . Almost all specimens collected were adults; no nymph was noticed. This fact means that Ixodes ricinus samples do not come from a local ecological cycle, linked to the presence of small mammals. On the contrary, Ixodes persulcatus (Schulze, 1930) collected in the City of Ufa (Russia, Ryl'Tseva, 1970 , in Korenberg et al., 1984 , a town as spread as Lyon, is from local origin, parasitizing urban populations of Clethrionomys glareolus.
In Lyon, Ixodes ricinus is probably carried by birds at engorged nymphal stage and the metamorphosis from the nymph to the adult is possible according to microclimatic conditions. Referring to Daniel & Cerny's study (1990) , in Prague, blackbird (Turdus merula) is the most predestined bird to convey the parasite from periurban area to town center. This bird is particularly apt to be an host for Ixodes ricinus at nymphal stage (Aeschlimann et al. 1974; Gilot, 1984) and is able to colonize any type of urban zone, including preserved natural, as well as artificial areas (parks, gardens) (C.O.R. A., 1977) . Generally speaking, low occurrence and ephemeral life of a M = Male; F = Female; N = Nymph. given tick species, in a specific environment, means that this environment is unpropitious to the tick. In rural area, bordering the South limit of Ixodes ricinus in France (supra-mediterranean series of Quercus pubescens), we noticed the same phenomenon. In urban area, Daniel & Cerny (1990) , studying the repartition of Ixodes ricinus populations in Prague, had ascertained that urban core is unpropitious to Ixodes ricinus development, related to poor wooded area. Therefore, if the risk of contamination still exists in this zone, it appears to be very low. Free or parasitic stages of Ixodes ricinus were often found in suburban areas and mostly in periurban areas. This fact had been already mentioned in several european cities (Cerny & Daniel, 1980; Daniel & Cerny, 1990) . At first sight, the tick distribution inside Lyon built-up area, is not equable (Fig. 2) : North-eastern and Western districts seem to be more affected than Southeastern district. This is due to different ecological conditions. Propitious districts are associated with spread wooded areas and specific surroundings favoring ticks cycles. In North-eastern district, the periurban zone is adjoining the « Plateau de la Dombes », where Ixodes ricinus is widely spread (Gilot, 1985) . In Western district, the periurban area is characterized by the importance of detached houses, widely spread wooded areas (24 % of the total area), and proximity of theMonts du Lyonnais » where Ixodes ricinus finds many propitious biotopes (Roman et al., 1973; Chorliet, 1987) . Ixodes ricinus is less frequent in South-eastern district, related to poor wooded area (6.5 %) ; moreover, this district is the farthest from the massifs, the forests of which are favorable to ticks. Prospections for Ixodes ricinus in Grenoble built-up area had been up to now unsuccessful (Gilot & Pautou, 1982) . Some other inquiries, more limited, performed by the same authors in Lyon, had led to detect in 1981 a few specimens in a suburban area, in a damaged forest and its adjoining waste land (Gilot & Pautou, op. cit.) . The present study, more systematic, discloses that this tick is more spready in Lyon than it was expected. Several combined factors may explain the difference in colonization between Lyon and Grenoble, although theses two cities are relatively close to each other (about 100 km):
• As regards climatology: mean monthly temperature, Grenoble 11.1 °C, Lyon 12.2 °C.
• As regards topographic site: Grenoble is located in a narrow deforested basin; Lyon is situated in a wide plain where forest is still preserved.
• Many authors (Gray et al., 1992, in Ireland; Jaenson & Talleklint, 1992, in Sweden; Matuschka et al., 1993, in Germany) established that roe deer might enhance
Ixodes ricinus life cycle, but they all agree that this mammal does not act as a reservoir for the bacteria.
In our studied territory, the last registration of roe deer population numbered 150 animals and this year it was expected to raise until 250 (Fédération des Chasseurs du Rhône). This increase of Capreolus capreolus population in Lyon follows the already one noticed in Rhône district, in May 1993, which gave a total of 5,500
to 6,000 roe-deers for 330,334 ha. Moreover, it is important to notice that the distribution of roe deer population in Lyon built up area is mainly located in the west district of the periurban zone, where our tick collection was the most important.
Regarding our study, domestic cat was selected for two reasons: firstly Ixodes ricinus shows strong affinity for this Carnivore; secondly, this pet spends its life around its master's house, contrary to dog which is often taken out for walks. Therefore, the parasites collected on domestic cats are more representative for local fauna. Thus, in the Southern France, Orsal (1977) detected on a single cat, wandering in various areas, three species of ticks. Among eight species found on cat in the french Alps and fore-country (Gilot, 1985) , et al., 1996) .
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